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Abstract 
The aim of this research is to make the cost analysis and to put forth individual and institutional effects of distance learning 
executed by Turkish Air Forces. The total costs and unit costs per student for face to face 208 and distance learning 243 courses 
by Air Force in 2005-2006 education year is calculated in this research. Findings present that unit cost per student at face to face 
education courses by Air Forces in 2005-2006 education year is higher than unit cost per student at distance learning courses. 
With the use of continuous education activities applied in 2005-2006 education year by Air Forces and distance learning 
executed in this scope, about 30 percent of the personnel made use of educations without sparing more resource. The advantages 
acquired in time and cost by Air Forces with the use of distance learning applications provided resource savings for 2006-2007 
education year and this saving has been the resource of new projects devoted to education. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
Today, the need for education is increasing at a higher pace than ever. Parallel to the increasing demand, the 
amount of resources needed is increasing, as well and since it is impossible to satisfy the demand with scarce 
resources, utilizing cost-effective non-classical approaches to education has become a must. At this point, “distance 
learning” is applied in many education institutions as an alternative solution to satisfy the demand. In addition to 
remedying the problems of many education institutions such as facility, building and classroom deficiencies, 
distance learning as an alternative solution reduces cost of education per person by utilizing developed education 
tools ùHILNand *OWHNLQ. Today, live class education, consulting and all interactive educational services can 
be provided via internet. As a result, the opportunity for multi dimensional learning can be juxtaposed with cost 
advantage (Gerber, 2001; 11). The problem of this research is that the distance learning research; which points out 
the institutional impact and calculates the cost by taking into account the limitations, has never been conduct 
2. Cost Analysis for Distance Learning 
While making the cost analysis of distance learning some comparisons have been utilized. The most basic cost 
comparison was made between traditional class-based system and distance learning. Most of these comparisons 
focus on the cost-effectiveness of systems, institutions or technologies (Rumble, 2002). A system is cost-effective if 
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the unit output cost is lower than the compared system’s unit output cost. Most of the cost-efficiency researches 
assume that qualities of the outputs are equal and only efficiencies differ. Since there is usually a difference in 
quality between outputs, effectiveness should be measured and incorporated with the cost.  While conducting cost 
analysis, how systems are structured, work should be well understood by the analyzers. While conducting cost 
analysis, there are certain cost elements that analyzer should plan in the beginning of the analysis. These can be 
listed as; events for cost calculation, resources used, additional costs if necessary, joint product costs if necessary, 
annual capital costs if appropriate and factors that shape the cost (Cost Directors). Before conducting educational 
cost analysis, one should differentiate between different cost concepts. Woodhall (2001) lists educational cost 
analysis ways as Money costs and opportunity costs; Financial and investment costs; Average and marginal costs; 
and school building costs and teacher costs. In some cases while calculating the education costs only financial 
education spending are taken into account and in some cases, investment spending, scholarships and teacher training 
spending are taken into account. The cost that students incur for continuing their education (giving up cost) is not 
calculated in this operation and trying to be estimated. In order to reach economic efficiency, maximum output with 
minimum input (without deterring the quality, in fact increasing it) should be acquired. The reflection of annual 
investment spending to number of students hampers healthy calculation process. For instance, nationalization or 
school building spending should take into account the number of students that are going to be educated in the 
building, which is related to the life span of the building (50 years). At this point for realistic unit cost analysis, ratio 
of financial spending made in one educational year to students educated in that year gives the result of yearly 
financial spending per student. Without a doubt, in order to evaluate the trend in a period (for ex. a decade), 
standardizing financial spending per student by using a specific year’s prices gives the opportunity to real cost 
evaluation. Furthermore, cost can be calculated per school or per classroom (Karakütük, 2003; 172).  The ways to 
calculate classical education cost can be used for distance education, as well. However, while calculating the cost for 
distance education, one should take into account the characteristic challenges of distance education. Moonen (1997) 
and Tezcan (2002) list the four unique challenges for measuring the cost of distance learning including the cost 
analysis as  a) the disagreement over which cost elements should be taken into account while calculating, b) the lack 
of reliable data due to the fact that cost data are not systematically gathered, c) the instability and inconsistency of 
recorded data, d) the fact that some data are not publicly announced even though they seem reliable. Taken into 
account the challenges listed above, the cost-benefit analysis of distance learning programs conducted in Air Force 
are listed below.   
2.1. The Cost Analysis of Distance Learning in Turkish Air Forces 
In the research Turkish Air Forces face to face and distance learning costs per student comparison was made. For 
this reason in 2005-2006, 208 face to face and 243 distance learning programs’ costs and costs per student were 
calculated. Before going deeper to cost comparison of education conducted in Air Forces, it would be beneficial to 
mention the structures of the education systems. All of the education needed by Air Force to successfully carry out 
its mission is provided by Air Education Commandership. Since 2005, education processes have been reconfigured 
to include all the levels of vocational training. In this context, all of the civilians, privates, sergeant, officers are 
subject to vocational, military and general knowledge courses with different lengths. These trainings are conducted 
by face to face, distance education and mix of both. In order to support the classical education activities and produce 
technology based educational materials, prepare and manage the distant education activities and courses, UZEM 
8]DNWDQ(÷LWLP0HUNH]L- Center for Distance Education) was founded.  Cost calculation for distance education is a 
subject of interest for international science spheres but has not been concluded and tried to be solved by unique 
calculation methods. Cost Elements for face to face and distance education has been given on the Table 1 listed 
below.  
 
Table 1. Cost Elements for face to face and distance education conducted in Air Forces 
Cost Elements Face to Face Education Distance Education 
Building and Fixed Financial Spending + + 
Personnel Spending + + 
Management Spending + + 
 Student Salary, + + 
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Education Spending 
 
 
Education Support + - 
Private Accommodation Spending, + - 
Per diems + - 
Ammunition + - 
Preparation of Course Material + + 
Evaluation Spending + + 
Vehicle Support Spending + - 
Education Buildings Heating, Cooling, Ligthing Spending   + + 
Building Maintenance Spending + + 
Stationary Expense + + 
Cleaning Spending + + 
Transportation Spending + + 
Amortization and Depreciation + + 
 
The cost elements for face to face education used in Table 1 prepared based on the codes in the annual budget 
brochure. The cost elements for distance education are prepared based on field research.  As can be observed from 
Table 1 the cost elements for classical education and distance education are alike. However, the difference of details 
and amounts of these elements are inevitable. At this point, the detailed cost elements of distance education are 
given Table 2.   
 
Table 2.  Cost Elements for Distance Education in Air Forces 
Cost Groups Cost Elements for Distance Education 
 
 
 
 
 
 
 
 
 
 
 
1.Direct Cost 
 
 
 
 
 
 
 
 
Direct Cost 
Investment Cost (Planning and Development Cost) 
1. Equipping the UZEM Central Building 
2. Hardware for preparing educational material (printed materials, sound, video, CD-
ROM and others purchase) 
3. Licensed Development Software  
4. Server Computer  
5. Data Base license and installment 
6.  Sound Recording Studio and Equipment 
7.  Visual recording Equipment and Software Programs  
Financial Cost (Evaluation ve Running Expenses) 
1. Personnel expenses 
2. Production and Development of Education 
         2. a. The time spend to prepare the educational standards, programs and plans by 
senior consultants and turning these to distance education documents and educational materials 
expense       
     2.b Conversion to Computer Aided Education (CAE) Program and Uploading 
(voice over and editing, slide preparation, animation, movie recording and editing, cd 
reproduction, labeling and updating) 
              3. Access/ Distribution Expense: Distribution of  print, sound, video, graphic, CD and 
other materials to the students (Packaging and mailing)  
4. Heating, cooling, and lighting expenses 
5.Evaluation expense: Survey and Test expenses 
Amortization and 
Depreciation 
Amortization and Depreciation of buildings, computers, laboratory equipment and vehicles 
2. Indirect 
Costs (Giving 
up) 
 
Students’ salary expense 
 
As can be observed from Table 2, the main cost elements in Air Force are grouped under two sections. These are 
direct and indirect costs. Direct costs are divided into two as; direct cost (investment and financial expenses) and 
amortization& depreciation. In terms of the cost elements stated above the financial and investment spending for 
UZEM in 2005-2006 can be found in Table 3. 
 
Table 3. UZEM Commandership Spending (TL, 2005±2006) 
 
Investment Spending 
Total 
Spending (TL) 
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* Equipping the UZEM Central Building (The building with 2500 m² space equipped for distance education activities) 1.187.108 
Hardware for preparing educational material (printed materials, sound, video, CD-ROM and others purchase) 33.000 
Licensed Development Software  35.000 
Server Computer  575.000 
Data Base license and installment 60.000 
Sound Recording Studio and Equipment 8.850 
Visual recording Equipment and Software Programs 53.000 
Course Education Standard (CES)- Course Education Program (CEP)- Education Planning (EP)-  Education materials 
expenses 
 968.000 
 
Conversion to Computer Aided Education (CAE) Program and Uploading (voice over and editing, slide preparation, 
animation, movie recording and editing, cd reproduction, labeling and updating) 
8.497.104 
 
Total Investment Spending 11.417.062 
Financial Expense Total 
Spending(TL) 
**Personnel expense  352.800 
 Access/ Distribution Expense: Distribution of  print, sound, video, graphic, CD and other materials to the students 
(Packaging and mailing)  
 182.250 
CD reproduction for every student  3.500 
Heating, cooling, and lighting expenses 2.819 
Updating Education Materials 121.500 
Consulting  2.430 
Evaluation expense: Survey and Test expenses  2.480.640 
***Amortization and Depreciation  2.045.991 
Total Financial Expense 5.009.680 
Notes: * First building cost of the building is not included. 2005-2006 restoration and equipping of the building are accounted.  
** Average Salary of the personnel employed in the Education Management section of UZEM is used for calculation of 
personnel expenses. *** When calculating amortization and depreciation, the principle that states even though there is no change 
in the systems all of the documents in Air Force are updated periodically every five years, was taken into account.  
 
The starting expenses of distance education investment spending (hardware and infrastructure) and financial 
spending were calculated in accordance with the new structure stated in the Air Force Continuing Education Model. 
In this context, in the needed subjects of vocational education, military culture and basic knowledge, 243 courses 
were detected. When Table 3 is analyzed, the total startup cost for distance learning in Air Force is 11.417.062 TL. 
The Total financial expense for 243 courses in 2005-2006 is 5.009.680 TL. 
2.2.  The Cost per Student of Education Systems in Air Forces 
Under this subject, the average financial expenses of face to face and distance education activities taking place in 
Air Force are calculated, the number attending students has been taken into account and 2005-2006 cost per student 
was found. In Table 4, 2005 -2006 the cost per student for face to face education taking place in Air Force can be 
found.  
Table 4. Cost Per Student for Face to Face Education Taking Place in Air Force  
(TL, 2005- 2006) 
School Name Face to Face Education 
Total Expenditure 
(TL) 
*Number of 
Courses 
Number of 
Students 
Annual Cost per Student 
(YTL) 
Aircraft Maintenance School 1.468.965 57 1190 1.234 
Electronics and Information Systems 
Communication School 
800.939 41 768 1.043 
School of Fortification 112.107 18 249 450 
Air Defense School  319.840 19 414 773 
School of Supply and Management 246.443 11 99 2.489 
Intelligence School 136.667 12 317 431 
Security School 171.701 6 156 1.101 
EOD School 136.440 6 160 853 
School of Operational Preparation 239.008 14 352 679
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and Officer Training 
Education Manager Training School 381.304 20 275 1.387 
School of Transportation 35.897 4 22 1.632 
Total 4.049.310 208 4002 1.012 
* In this work, while calculating the spending per student the time span difference was considered as a limitation. 
 
As can be observed in Table 4, the total cost of 208 courses held in Air Force is 4.049.310 TL. 4002 people have 
benefited from these courses. The cost per student was 1.012 TL. In Table 5 2006-2007, the cost per student for 
UZEM distance learning courses are presented.  
 
Table 5. Air Force Distance Learning Courses Cost Per Student (TL, 2006- 2007) 
Course Name Distance Education 
Total 
Expenditure 
(TL) 
Number 
of 
Courses 
Number 
of 
Students 
Annual Cost Per Student (TL) 
 
 
 
Officer 
 
Vocational Knowledge 
and Skill 
1.113.262 54 403 2762 
Military and General 
Culture 
453.552 22 12.324 39 
 
Non-
commissioned 
Officers 
Vocational Knowledge 
and Skill 
3.071.784 149 2.131 1441 
Military and General 
Culture 
41.232 2 1.377 30 
 
 
Civilian 
Vocational Knowledge 
and Skill 
247.392 12 204 1213 
Military and General 
Culture 
20.610 1 204 101 
Senior Private Vocational Knowledge 
and Skill 
61.848 3 250 247 
TOTAL 5.009.680 243 16.983 295 
 
As can be observed in Table 5, the total cost of 243 courses taken place in Air Force is 5.009.680 TL. 16.983 
students benefited from these courses. The cost per student of the courses was 295 TL. As can be seen from the 
table, as the number students engaged in distance education increases the cost per student decreases. This finding 
proves the hypothesis that “in distance education courses as the number of target student increases, the unit 
decreases. 
 
3. Argument and Result 
As a result of the cost analysis for the courses taking place in Air Forces, these findings were reached. The cost 
per student for face to face education is higher than distance education courses taking place in Air Forces for the 
educational year 2006-2007. As can be understood from the numbers the cost of face to face education is three folds 
of distance education. In 2005-2006 30% of the personnel benefited from lifelong education activities and distance 
education courses without allocating extra resources. Deriving from this fact, we can state that economic benefits of 
distance education are higher than its cost. With transformation to distance education, face to face dimension of 
basic education for Air Force Officers has been reduced by 23%, the remaining courses hat should take place in 
working environment were completed by these courses. Relying on these evaluations, it can be stated that distance 
education will help the process for effective use of scarce resources and decreasing reaction times for changing 
needs. 
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